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SPECIFICATION 

Title of the Invention 

PRODUCTION METHOD GF OPTICALLY ACTIVE BENZYL ALCOHOL 
DERIVATIVES 

Claim 

A method for producing optically active a- (3,4- 
dimethoxyphenethylaminomethyl ) - 4 -hydroxybenzyl alcohol , 

wherein i 

optically active 4-acetoxyphenylglyclne is formylated 
to obtain optically active N-f ormyl-4-acetoxyphenylglyclne? 

the obtained compound and N-benzyl-3 , 4- 

dimethoxyphenethylamlne are condensed; 

the obtained optically active N-f onnyl-N , -benzyl-N' - 
( 3 , 4-dlmethoxyphenethyl) -4-acetoxyphenylglyclnamide is 
subjected to partial hydrolysis to obtain optiaally active 
N 9 -benzyl -N f - ( 3 , 4-dimethoxyphenethyl ) - 4 - 
hydroxyphenylglycinamide ? 

the obtained compound is made to mineral acid salt 
and then acetylated to obtain optically active N 1 -benzyl-N' - 
( 3 , 4 -dimethoxyphenethyl ) -4-aoetoxyphenylglycinamide ; 

the obtained compound is subjected to diazotization 
and then acetylated j 

obtained optically active N-benzyl-N- ( 3 , 4- 

dimethoxyphenethyl) -0-acetyl-4-acetoxy mandelio acid amide 
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is reduced to obtain optically active a- (N-benzyl-3 , 4- 
dlmethoxyphenethylaminomethyl ) - 4 -hydroxybenzyl alcohol • and 

the obtained compound is subjected to catalytic 
reduction. 

Detailed Description of the Invention 

The present invention relates to a novel method for 
producing optically active a-(3,4- 

dimethoxyphenethylaminomethyl ) - 4 -hydroxybenzyl alcohol , 

which has powerful and long lasting cardiotonic action, 

According to the present invention, the optiaally 
active a- ( 3 , 4 -dimethoxyphenethylaminomethyl ) -4 -hydroxybenzyl 
alcohol [I J is obtained as follows. Optically active 4- 
acetoxyphenylglyclne [II] is used as a starting material and 
is formylated to obtain optically active N-formyl-4- 
acetoxyphenylglyclne [III]. Then, the obtained compound and 
N-benzyl-3 , 4-dimethoxyphenethylamine [IV] are condensed to 
obtain optically active N-formyl-N f -benzyl-N' -( 3 , 4- 
dimethoxyphenethyl ) - 4 - acet oxyphenylglycinamlde [ V ] „ The 
obtained compound is subjected to partial hydrolysis to give 
optically active N* -benzyl-N f -(3,4-dimethoxyphenethyl) -4- 
hydroxyphenylglycinamide [VI]. Next, the oompound is made 
to mineral acid salt and then acetylated to obtain optiaally 
active N ■ -benzyl-N 1 - ( 3 , 4 - dime thoxyphene thy 1 ) - 4 - 

acetoxyphenylglycinamide [VII]. The compound is subjected 
to diazotlzation and then acetylated. The obtained 

optically active N-benzyl-N- ( 3 , 4-dimethoxyphenethyl ) -O- 
aoetyl-4-acetoxy mandellc acid amide [VIII] is reduced to 
obtain optically active a- (N-benzyl-3 , 4- 

dlmethoxyphenethylamlnomethyl ) - 4 -hydroxybenzyl alcohol [ IX] . 
Then, the obtained oompound is subjected to catalytic 
reduction. Thus, the target compound [I] can be obtained. 
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Hereinafter, the method o£ the present invention will 
be described in detail. 

Formylation in the first step can be performed by 
reacting the starting compound [II] with a formylatlng agent 
in the presence or the absence of a solvent. A suitable 
formylatlng agent may be. for example, a mixed anhydride of 
formic acid and acetic acid. The reaction proceeds smoothly 
even when cooled. Thus, compound [III] can be obtained in a 
high yield. 

Condensation in the second step is preferably 
performed by first reacting compound [III] with an active 
esterlfylng agent in a suitable solvent to obtain an active 
ester of compound [III] and then reacting the ester with 
amine [IV]. The active esterlfylng agent may be, for 
example, isobutyl ohloroaarbonate or the like. The reaction 
proceeds smoothly when cooled, preferably at about -30°C. 
Thus, compound [V] is obtained in a high yield. 

Partial hydrolysis in the third step can be performed, 
for example, in accordance with the usual method of such a 
reaction, by placing compound [V] in contact with methanol 
containing 20% hydrogen chloride in a suitable solvent. The 
reaction proceeds smoothly even at room temperature. Thus, 
compound [VI] which is deacetylated and deformylated can be 
obtained in a high yield. 

Acetylatlon in the fourth step is so-called selective 
acetylation. It is suitable to be performed by first making 
the amino group of compound [VI] into a mineral acid salt 
for protection, then reacting the compound with an 
acetylating agent. The mineral acid salt may be, for 
example, hydrochloride, sulfate or the like. As an example 

3 
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of the aoetylating agent, acetylohloride may be preferably 
used. The reaction proceeds smoothly even at room 

temperature. Compound [VII] can be obtained in a 

quantitative yield. 

Dlazotlzation in substep a of the fifth step can be 
performed by reacting compound [VII] with nitrous acid in a 
suitable solvent. It is preferable to produce a nitrous 
aaid by reacting a sodium nitrite with acetic acid in a 
reaction container, for example, and using it immediately. 
The reaction proceeds smoothly at room temperature. Thus, 
optically act ive N- benzyl - N - (3,4- dime thoxyphene t hyl ) -O- 
acetyl- 4 -hydroxy mandelio acid amide (deduced) can be 
obtained. In this step, raoemization partially occurs. 

Acetylatlon in substep b of the fifth step can be 
performed by reacting the mandelic acid amide derivative 
prepared in the above dlazotlzation step with an aoetylating 
agent. The acetylatlng agent may be acetic anhydride, 
acetylohloride , or the like. The use of pyridine as a 
reaction solvent is preferable because it accelerates the 
reaction. The reaction proceeds smoothly from cooled 
temperature to heated temperature. Compound [VIII] can be 
obtained in a high yield. 

Reduction in the sixth step can be performed by 
reacting the compound [VIII] with a reducing agent in a 
suitable solvent. As the reducing agent, for example, 
lithium aluminum hydride, alane, dlborane or the like may be 
used. The reaction proceeds best when heated. Thus, 
compound [IX] can be produced. 

Catalytic reduction in the final step can be 
performed by contacting compound [IX] with hydrogen gas in 
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the presence of a catalytic reduction catalyst in a suitable 
solvent in accordance with the usual method of such a 
reaction. The catalyst may be, for example, 

palladium/carbon , platinum oxide or the like. The reaction 
proceeds smoothly from ambient temperature and atmospheric 
pressure to warmed temperature and high pressure. Thus, 
target compound [I] is obtained in a high yield. 

Examples 

(1) A solution of 10 g of D-4-acetoxyphenylglyoine , 
20 ml of formic acid, and 20 mi of acetic anhydride was 
cooled to 10*C or lower and reacted for 5 hours. After the 
reaction, the precipitate was collected by filtration and 
washed with isopropyl ether to obtain 10.15 g of D-N-formyl- 
4-acetoxyphenylglyclne as white powder. The yield was 89.8%. 

The product exhibits mp. 184-185°C (decomposition) 
after recrystallization from isopropanol. 
[ajfr" -214.9° (0=1.089, ethanol) 
IR(Nujol)v max (om 1 ) : 3380, 1760, 1720. 

(2) 0.5 g of N-methylmorphollne was added to a 
solution of 1.19 g of the above product in 20 ml of 
tetrahydrofuran (hereinafter, referred to as THF) , and the 
mixture was cooled to -30°c. A solution of 0.68 g of 
isobutyl chlorocarbonate in 5 ml of THP was added drop wise 
thereinto over about 10 minutes. The mixture was then 
stirred at the same temperature for another 35 minutes. A 
solution of 1.35 g of N-benzyl-3,4-dimethoxyphenethylamine 
in 5 ml of THF was added dropwise into this solution over 20 
minutes. The mixture was stirred for another 1 hour at the 
same temperature to finish the reaction. The reaction 
mixture was poured into water and extracted with ethyl 

5 
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acetate. The extracted layer was washed with water and 
dried, and then the solvent was evaporated. The oil residue 
(about 2.3 g) was treated with activated carbon and 1.83 g 
of D-N-f ormyl-N 1 - benzyl -N • - ( 3 . 4-dimethoxyphenethyl ) -4- 

aoetoxyphenylglycinamide was obtained as a light yellow oil. 
The yield was 74.7%. 

[al & 29 -28.8° (C-1.14, methanol) 
IR(liq)V BVUI (cm- L ) : 3400, 1750. 1680, 1640. 

(3) A solution of 9.6 g of the above product. 40 ml 
of methanol containing hydrogen chloride by 20% and 100 ml 
of methanol was stirred at room temperature for about 4 
hours . Methanol was removed from the reaction solution 
under reduced pressure. The residue was dissolved in water. 
The aqueous solution was washed with ethyl acetate and 
alkalifled with aqueous ammonia. An oil separating out was 
extracted with ethyl acetate, washed with water and dried. 
Then, the solvent was evaporated. The residue crystals were 
washed with a mixed solution of ethanol and isopropyl ether 
and 5.85 g of D-N 1 -benzyl-N 1 -( 3 , 4-dimethoxyphenethyl) -4- 
hydroxyphenylglycinamide was obtained. The yield was 7 2%. 

The product exhibits fine needle crystals and mp. 
143-144°C (decomposition) after recrystallizatlon with 
isopropanol. 

[<x] D 27 +20.9° (C-1.186, methanol) 

IR(Nu3ol)V twuc (cm- 1 ) : 3550, 3440, 3310. 3270, 1650. 
Anal* Calcd. for C 2S H 28 0«N 2 : C, 71.17; H. 6.92; N. 6.42 
Pound: C. 71.41; H. 6.71? N, 6.66 

( 4 ) The above product was made into hydrochloride by 
the usual method and 7.0 g thereof was added to 65 ml of 
acetic acid. Further. 25 ml of acetylchlorlde was added 

6 



12. Jul. 20 0 3 0:0 5 



S. YAMAMOTO OSAKA 

SHUSAKU YAMAMOTO 



NO. 8377 P. 58/ Ul 



Your Ref . : CD01351 

Japanese Lald-Open Publication No. 54-70232 

thereto, and stirred at room temperature for 18 hours. 
Acetic acid and excess acetylohlorlde were removed from the 
reaction solution under reduced pressure. Ethanol was added 
to the residue and mixed thoroughly* Then, ethanol was 
removed under reduced pressure. Thus, 7.75g of crude D-N 1 - 
benzyl-** 1 - (3, 4-dimethoxyphenethyl) -4- 

acetoxyphenylglyclnamlde hydrochloride was obtained as an 
oil. The yield was quantitative. 

[a] D 2fl -13.3° (methanol) 

IR(liq)v lWtit (cm- 1 ) 8 1758, 1735, 1640. 

Mass m/e: 462 (M*) 

(5) 2 g of sodium acetate was added to a solution of 
7.6 g of the above product [crude product obtained in (4)] 
In 50 ml of acetic acid and stirred while salt was 
precipitated. 1.4 g of sodium nitrite was added in small 
portions at an Inner temperature of 12-17°C, and reacted for 
3 hours. At room temperature overnight, the aoetio acid was 
removed under reduced pressure. Water was added to the 
residue and extracted with ethyl acetate. The extracted 
layer was washed with water and then dried. Next, the 
solvent was evaporated. Thus, 6.67 g of crude N-benzyl-N- 
(3,4-dlmethoxyphenethyl) -O-acetyl- 4 -hydroxy mandelic acid 
amide (deduced) was obtained as an oil. 

The above product was dissolved in 50 ml of pyridine 
and 6 ml of acetic anhydride was added thereto. Then, the 
mixture was reacted at room temperature for 3 hours . 
Pyridine was removed from the reactant mixture under reduced 
pressure. The residue (6.9 g as an oil) was separated by 
siloa gel chromatography. Thus, 4.43 g of crude N-benzyl-N- 
(3, 4-dimethoxyphenethyl) -o-acetyl- 4 -acetoxy mandelic acid 
amide was obtained as an oil. 
The overall yield was 57.3%. 
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Mass m/ei 505 <M*> 
[a] D 28 -6.4° (methanol) 
IR(llq)v Ma (cm- 1 ) : 1750, 1640. 

(6) A solution of 4.3 g of the above product in 50 ml 
of THF was added dxopwlse to a 100 ml THF mixed solution of 
lithium aluminum hydride 2g. Then, the mixture was stirred 
under reflux for 17 hours. The reaatants were decomposed 
with water. A small amount of acetic acid was added thereto 
and extracted with ethyl acetate. The extracted layer was 
washed with water and then dried. Next, the solvent was 
evaporated; Thus, 3.-37 g of crude a- (N-benzyl-3 , 4- 

dime thoxyphenethylamlnomethyl ) - 4 - hydroxy benzyl alcohol was 
obtained as an oil. 

The above product was dissolved in a mixed solution 
of 40 ml of ethanol and 1 ml 10% hydrochloric acid. 0.5 g 
of 10% palladium/carbon were added thereto. The mixture was 
shaken at ambient temperature and atmospheric pressure in a 
stream of hydrogen. The reaction finished when about 200 ml 
of hydrogen was absorbed. The catalyst was filtered out 
from the reactant mixture. Ethanol was evaporated from the 
filtrate. The oil of the residue was dissolved in water and 
alkallfled by adding aqueous sodium bicarbonate. The 
resultant solution was extracted with chloroform. After the 
extracted layer was dried, the solvent was evaporated. Thus, 
1.87 g of oil was obtained. The product was treated with a 
mixed solution of lsopropanol and isopropyl ether to obtain 
1.4 g of 1-oc- (3, 4-dimethoxyphenethylaminomethyl) -4- 
hydroxybenzyl alcohol as a white solid. The overall yield 
was 52%. 

The product exhibits prism shaped crystals, and mp. 
of 146~147°C after two-time recrystallization from methanol. 
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[<X] D i0 -10.3° (C=l.ll, methanol) 

Anal. Calod. for C ve H„0 4 N: C. 68.12: H, 7.31: N, 4.41 
Found: C, 67.95: H, 7.30; N , 4.39 

The optical purity of the product is 36.8%. 

[The pure product of l-a-(3,4- 

dimethoxyphenethylamlnomethyl ) - 4 -hydroxybenzyl alcohol 
exhibits mp. 166°C (decomposition) and [a] D 20 -28'* (C-l, 
methanol ) . ] 
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